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In February 1994, house finches with swollen
or crusty eyelids and impaired vision were
observed at backyard bird feeders in suburban
Washington, D.C. (1). Severely affected birds
lingered on bird feeders or on the ground sur-
rounding the feeders. These birds had chronic
lymphoplasmacytic conjunctivitis, sinusitis, and
rhinitis. Microorganisms resembling mycoplasmas
were adhering to conjunctival epithelium, and
Mycoplasma gallisepticum (MG) was isolated from
affected tissues (2,3). A Maryland field survey of
MG in house finches in late 1994 showed a strong
association between conjunctivitis and MG by
culture and polymerase chain reaction (PCR) (3).
Subsequently the disease was reproduced by inocu-
lation of unaffected house finches with a finch-
derived MG isolate (Fischer, unpublished data).
Since the first reports from the mid-Atlantic
states, mycoplasmal conjunctivitis in house finches
has spread rapidly to the north, south, and west.
The disease was first monitored by wildlife bio-
logists with state and federal wildlife resource
agencies, and by October 1994, affected house
finches had been reported in nine states in the
mid-Atlantic region (Figure). Beginning in Novem-
ber 1994, backyard sightings of healthy and
diseased house finches have been recorded by pri-
vate citizens participating in a survey conducted
by the Cornell Laboratory of Ornithology (4). The
percentage of participants reporting diseased
house finches has steadily increased since the
survey began: House finches with conjunctivitis
were reported by 11% of 1,413 participants in
November 1994, by 17.3% of 1,239 participants in
March 1995, by 28.1% of 769 participants in
November 1995, and by 35.8% of 1,047 participants
in March 1996. Most reports in November 1994
came from the mid-Atlantic region, and 30% to 40%
of survey participants in this area had reported
diseased finches through March 1996. The sur-
vey also has documented the dramatic spread of
disease to house finches in the Midwest and South-
east (Figure). In November 1994, diseased finches
were reported by only 0.4% of 229 participants in
these regions, but by March 1996, the percentage
had climbed to 37% of 257 participants. Mycoplas-
mal conjunctivitis now has been reported almost
throughout the eastern population of house
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Figure. Case distribution of house finches with
conjunctivitis, October 1994–June 1996.
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finches. No diseased birds have been reported
within the western population of house finches,
which occupies the historic range of this species.
House finches are native to the western
United States, where they were captured during
the 1930s for sale in eastern pet shops. House
finches were released in New York City in the
early 1940s when regulations regarding the com-
mercial trade of domestic songbirds changed. The
first nesting pair of house finches was observed
on Long Island in 1943, and by 1951 the area held
an estimated 280 birds (5). The eastern house
finch population has expanded dramatically from
the original limited number of birds in New York;
it currently contains millions of finches over the
entire eastern and midwestern United States
and southeastern Canada (6).
Mycoplasmal conjunctivitis apparently has
spread to another wild finch species in the eastern
United States. During the winter and spring of
1995 to 1996, American goldfinches with inflamed
eyelids were reported within the range of
diseased house finches in Georgia, Maryland,
North Carolina, South Carolina, and Tennessee.
The goldfinches had lesions identical to those of
house finches with mycoplasmal conjunctivitis,
and in March 1996, MG was isolated from two
diseased goldfinches from North Carolina (7).
House finches and goldfinches were submitted
for diagnostic laboratory examinations during
this epornitic. At the Southeastern Cooperative
Wildlife Disease Study, gross and microscopic
postmortem examinations, serologic tests for
antibodies against MG (3), mycoplasmal cultures,
and PCR testing for MG (3) were performed on 31
house finches and five goldfinches from seven
states (Table). Consistent pathologic findings in
both species included moderate to severe lympho-
plasmacytic conjunctivitis often with hyperplasia
of associated lymphoid and epithelial tissues, and
rhinitis. Occasionally, keratitis and tracheitis were
observed. Antibodies against MG were detected
by rapid plate agglutination tests in 91% of tested
birds, and positive PCR products were obtained
from 95% of birds tested. MG was isolated from
only 24% of birds cultured; this percentage pro-
bably reflects the fastidiousness of the strain affect-
ing wild finches and the condition of the specimens.
MG is a major pathogen of domestic poultry
and causes infectious sinusitis in turkeys, chronic
respiratory disease in chickens, and subclinical
infections (8). MG also has been associated with
conjunctivitis in chickens (9) and farmed game-
birds (10). Clinical disease had not been asso-
ciated with MG in wild passerine birds, although
MG (11) and antibodies against MG (12) have been
detected in these birds. Infections in poultry persist
despite antimicrobial treatment or the develop-
ment of antibody response; MG can be transmitted
by direct contact, by airborne droplets or dust, and
vertically through eggs (8). Like other mycoplasmas,
MG can alter its antigenic surface components in
vivo. This feature may contribute to its ability to
persistently infect by adapting to the host environ-
ment and evading the host immune response (13).
The possible role of this antigenic variation in the
adaptation to new host species is unknown.
Table. Test results for Mycoplasma gallisepticum in house finches and American goldfinches, Southeastern
Cooperative Wildlife Disease Study, May 1994–June 1996
Conjunctivitis Mycoplasma gallisepticuma
State of Species Number Bilateral Unilateral Rhinitis Isolation PCR Serologyb
Origin
AL House finch 1 1 0 1 0/1 1/1 0/0
GA House finch 6 3 3 2 3/6 3/3 6/6
Am. goldfinch 2 1 1 0 0/2 2/2 2/2
KY House finch 2 1 1 2 1/2 2/2 2/2
MD House finch 9 4 5 6 0/7 6/6 6/6
Am. goldfinch 1 1 0 0 0/1 1/1 1/1
OH House finch 1 1 0 1 1/1 0/0 0/0
SC Am. goldfinch 1 1 0 0 0/1 1/1 0/0
TN House finch 12 9 3 6 2/7 2/2 4/6
Am. goldfinch 1 1 0 1 0/1 0/1 0/0
TOTALS House finch 31 19 12 18 7/24 14/14 18/20
Am. Goldfinch 5 3 1 1 0/5 4/5 3/3
a Data are presented as number positive/number tested.
b Positive =  2+ on rapid plate agglutination test.71 Vol. 3, No. 1—January-March 1997 Emerging Infectious Diseases
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The source of the MG affecting house finches
and goldfinches and its introduction into the east-
ern house finch population are under investiga-
tion. Field isolates of MG collected during 1994
through early 1996 from house finches, goldfinches,
and domestic poultry; three poultry vaccine
strains of MG; and three poultry reference strains
of MG were analyzed by random amplification of
polymorphic DNA (7). Molecular characterization
showed that isolates from both finch species over
a wide geographic range had identical or nearly
identical random amplification of polymorphic
DNA banding patterns, but they differed from
reference strains, vaccine strains, and isolates from
commercial poultry (7). These results suggested
that the finch epornitic arose from a single source
and was caused by an MG strain that differed from
strains commonly associated with poultry disease
or vaccination. The ultimate source of the out-
break strain remains unknown; however, molecular
studies have not shown any relationship between
wild finch and poultry strains of MG (7). Possible
sources of MG include unrecognized reservoirs of
MG in the wild or small poultry operations with
poor biosecurity, such as backyard chicken flocks.
The remarkable spread of mycoplasmal con-
junctivitis in wild finches probably reflects both
bird behavior and human activity. House finches
are well adapted to human land use practices; they
nest and feed in open areas around buildings and
farms, as well as in suburban settings with orna-
mental trees and shrubbery. They eat weed and
grass seeds, as well as fruits and berries of flower-
ing trees and shrubs. During the winter, house
finches flock around backyard bird feeders (5).
Although precise MG transmission modes are
unknown, the propensity of this highly gregarious
species to assemble at bird feeders may enhance
contact with infected birds or with surfaces con-
taminated with the causative agent. Unlike their
western counterparts, house finches within the
eastern range of the species may migrate several
hundred miles (14) and thus disseminate an infec-
tious agent over a large geographic area.
Intentional and unintentional ecologic changes
may have contributed significantly to the current
mycoplasmal conjunctivitis outbreak. The affected
species was introduced into a new range, and the
birds have flourished because they prefer the
areas that humans increasingly provide. Although
the eastern house finch population is large and
widely distributed, the limited genetic pool from
which it descended may have contributed to its
apparently high susceptibility to MG. The causa-
tive agent is best known for its association with
domestic poultry, and its spread through house
finches appears to have been enhanced by bird
feeders, which not only provide an opportunity for
increased contact between infected and uninfected
birds, but also may prolong the lives of infectious,
diseased birds that otherwise would not have
been able to feed. The combination of these and
other unknown factors has resulted in the emer-
gence of a severe infectious disease that has
spread rapidly through the susceptible host popu-
lation and could become permanently established
in house finches and possibly other species.
Even though human activity has contributed
to the emergence of this disease, human efforts to
control it have not been successful. Treatment
and immunization strategies to control infectious
human and domestic animal diseases are not
available, and if they were available, they would
likely be impractical and costly. Treatment and
subsequent release of individual birds in reha-
bilitation facilities is of questionable value because
the effect may be minimal on a population basis.
Furthermore, it is unknown if birds released
after treatment remain persistently infected with
MG. Moreover, the presence of multiple avian
species in a rehabilitation clinic may enhance the
transmission of MG to other species (2).
The current epornitic of mycoplasmal conjunc-
tivitis in house finches has some interesting
parallels to emerging human diseases, particu-
larly regarding the substantial roles that human
activity, ecologic changes, and the introduction of
exotic species may play in the emergence of
infectious disease. Additionally, the impressive
speed at which this pathogen moved through the
house finch population illustrates how rapidly a
pathogen can be disseminated throughout a large
geographic area within a highly gregarious and
mobile host population. Finally, the lack of
suitable control methods for MG in house finch
populations and the inability to correct the eco-
logic conditions that contributed to its emergence
provide strong support for preventive rather than
reactive measures in dealing with the next poten-
tial wildlife or zoonotic disease.72 Emerging Infectious Diseases Vol. 3, No. 1—January-March 1997
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